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(57)Abstract: 

PURPOSE: To provide a new modified polycynulate resin having 
enhanced fracture toughness and improved perforating property. 
CONSTITUTION: The resin consists of a fluorine-contg. cyanate and a 
fluorine- contg. thermoplastic polymer, and is thermally curable at 1 80— 
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325° C. The resin in the cured state comprises a fluorine-contg. 
polycyanurate network having plural discrete phases of the fluorine- 
contg. thermoplastic polymer dispersed therein and the thermoplastic 
polymer phases are of submicron size. 
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fB»!B2©***lwft#L"Ct>J:v^ XS-^hSflftK 
ASttfc, 2tt©«fSfc«lft« , «r««!*-B:5. ffiRMR 

[0 0 6 6] MGM&JBttt. »Uff77/^pif 
l/y (ePTFE) MMfcttl^aS-frfcTPM^r*- 
«WPTFE«6l^*«:»a-f*iaHO 
fcabfc* JSLVMBJ&PTFE^y ha*BMB£*ifco 

b-C, fl!Mfttt«Mitf"*y 
5o e PTFE^^ hti:*8Siifc*7y*ft 

IIRSnxv^. itfflScoSln a pJ:9ffitifcTPMVr^-h 

iX'fc^o ^ErcoX, TPM->r*-FwRWlt ^7 

*(optfe^4 *tfcfi««*<o»ft3K y ^ U 

-broafrfrtt, »B4ii:iot2.3-2.50«B 

[0 0 6 7] **W©t5-o«j6Jfi««tt, 
^y4r-5?*[C*0|ftrt»«:(6ffl1-*wi:t?*>5. 

flflAtf „ Donald P. Seraphim. Ronald Lasky. and Che- 
Yo Li, Principles of Electronic Packaging, McGraw- 
Hill Book Company, New York, N. Y. (1988). MtfKR 
ao R. Tummala and Eugene J. Rymaszewski, Microelec 
tronic Packging Handbook. Van Nostrand Reinhild, N 
ewYork. N. Y. (1988)lCf£®^tvr^<9 , %frb<»m 

[0068] im^im^^-^ifflotft 

iCJftAttbttXl^, George P. Schmitt. Bernd K. Ap 
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peltand Jeffrey T. Gotro. "Polymers and Polymer B 
ased Composites for Electronic Appelications" in S 
eraphim, Lasky. and Li, Principles of Electronic P 
ackaging, page 334-371*5 J: tf&fcftlC^ tv^<D#!$ 
\z£VimU^\Z$L } OXtlbftX^Z>, Donald P. Se 
raphin, Donald E. Barr, William T. Chen. George P. 
Schmitt, and Rao R. Tummala, "Printed Circuit Bo 
ard Packaging" in Tummala and Rymaszewski, Microele 
ctronics Handbook, page 853—922. also previously 
incorporatediCia^^nTV^o 10 

[0069] ®&m\*. m<D'ptn< thimtK mtz 

ESS*)*: L-CIJSco^y^r— i?rtlcma*tt 

EonafinoWO^HWFlfKS . 1 0 

3.2 9 3*(c:aaisix, 

[0070] »ric**tfc*D a qtt, ffi^y^w^ 

21-1 3 4/clil 4^<D#^^p n p'e^) , 3, miSttSid 

[oo7i] ^o*p°p'«:««i-5 1> 9 -#©»PTBtt* 
[oo7 2] nmmi 

mn&&m\<o&f&- tr x 3, / -/w a f # y 

^xnlc, 4 3 7. 1 1 gC0 2 .2' -tf* ( 4 - 1 K 
d^tv/7x/^) ^=*f-:7/v>d-u:/n/*y. 3 19. 
3 4 g(0^7/^Pv f 7 /V^/U^y, 2 2 5 g0^ 
&#y*A, 1 7 7 5ml<ON->^/t'-2-^P D VJ 

£»f»-f 6 fc#tCCarrotherO#£itlC <fc o T£{b 
-1 5 5t:"CiBatLt6«)6*-C*D«M-fc. « 



^-n7^«*u. rosia&#i6 5-i . 
-/^feftoaatfc. ^&i o-i 2B#FaR£$i£-c*3 

tt«4*»ft*«*tCfc. «8o , c*-c**pl 

5/7 5*«tfcOp<^y^*5<tt;*^itlR$-a:fco « 
/^-t'ttfru &V^1 0 0-1 2 O'Ctcfc 
77^ (3 0%Bftift£) fcWBtfU *LTtt». * 
nvf^7^- (GPC) fc* 7.9 0 OfcJ; 

S***fe«rfflV^"C«Sl 17,6 OOO^t «Mn » 

7 O OgmCD* 9 ^-fc^TSttfitCfc** 
T\ *<0tt««* 1 2 0 < C-Cft«ILfco *5 =^-tiu 

1 9 5lCco*7^K»«aK*5^t/«*TOjftaa:^«rlJi 
< totS]^L^5 2 5 < C(0»»iaSS:*Lfc. 1 kHz 

[00 7 3] 2 

» prattaww©^* - * * ? * / -^ a f # y 
mmmi^m&Litotmm^m^m^Xs 33.6 

2 3 6 gC02.2' (4-tKP*'/7*/- 
/l/) ^^ri^y/U^nyn/^X. 2 1,0 843gO^7 

3 0mltf>N-> f-^- 2 - bfn y >-*5«fctf 4 5olO 
h/Wa:X$:^S5 0 0mlO7 7* =* (Cgl^^S d 

tfco £cfc*y =*^— it* 1 6 5^0^/7^ e^tas 

feiT/^|gTofSRfifi»W(-J:o-C»I^Lfc«i5 5 Ot: 

(o^mum^^t^ imz&^xmitLit*!)*-*- 

[0 0 7 4] £ftM3 

JfcfcKT g # y hlRKftstttm^Bit 

f^^y^^lC, 3 1.5 g <D4. 4' - 
tP^fy/nfyf^) 5?7*=A^S/T*— h (Phone- 
PoulencSWAroCyf-lOfflflg) KXXfl 3. 5 
x/-;uAF^y^^ (3 0M1:%) ^gtll-^o 

toa^fctr, «»uft3ft«e>i 2ot^-c«Uo » 
9o < c^c4ov^r^l:fc^^©^^^, R*S»^ 
fe^^ct^^^r^-bmflB^^^^/^AF 

, 0, *ft&£v®M^tz#x<D^x*m*zK<Kz. t 
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0.0 1 ^^C0r7oyi/-h-C«t\ ^LT0.25^ 
IM-§S«#W^fcAtVt2 0 0^-02^1^ 6K3 1 0 

«W»«f (DMT A) T'teffi#»£^lhft 199t^3 
1 5t(0-0^^7^fi^S (Tg) ftlfl&jHC^L 10 
fc. &£«?f«fttt& (SEM) 43 i OQSiBS^Ktfttt 
iSfe (TEM) S:fflV^ttj>«Wl«tSr*-t-K*tt5c»^ 

iSffisaaafiWR^iotK i c = i . o siowm* 

J:t;Glc = 340 J/m 2 O?K«55tt«[«r^tfc 0 l 
kHzlc43lt 5»{bf»Wbtt»ll8W««*l±» 2.7-2. 

[0 0 7 5] 3£JS#]4 

^uy^yyo^Ufy) i?7*=A'S/T*— h (M 
-*si/T*— h) 4.4' - hH7/^p-fy 
try rv) ^x^yn-h (6F-^n 
-b) *«l*ft6 0/4 0 Ml*/s*%) o»£-c 

[0 0 7 6] *»Wfc*v^r*« **tfc#*»«fi*o 30 

A (NFc/Fc) /B(aot/Tf 0 m?Att % £ 
%-cat ;ia^NFc/Fcli, ^r*— h/*y 5/ 
u- nc*f-f6#7 5f*fls^r*- h/# y vr^u- 

LTBtt«l:%'rtt>gix6»pratti!k«Bfe*L'Ct* 

[0 0 7 7] 11.9g©6F-^7*-K 17.8 40 
5 gOM-^r^-hfc^^S. 2 5g(0^7x/ 

E*Lfc*?l£«KLfc. 
[0 0 7 8] -*©tt»*fctt«*ftJ|WW7^»ft43 

filclTDMTA, «*«ltt*5j:05»»W»«^OV^K 

[0 0 7 9] ^<0H16«4ic|EttL^J;9«-W»t^a: a 



»*y^jtu-hW»o»ttW*tt*»*, 8 5 (6 

0/4 0) /l 5fi*»^oV^TH2^i-. tan 6 h 

*y ^^x*$j:t/*y^r^u-h*ao-t 

*L«llC*H-5 1 9 9^*5 <fctf 2 3 4 < CX'0-0(7)fc^ 

[0 0 8 0] WTtcP^$ti5J:p(cK^ 

(6 0/4 0) B{Cj:oT«fc0)*U:tMf£Ji3£*£* 

ofc, *9*>tf\ H3rt5feS^JtL-Ctf^7 3 :y-/UA 
F# y ^afc^Stflffl-T* 6 0°/oM-^>T*- h*5£ 
t/4 0%6F-^>7*-h (fifi/tfi) 

■To Jft^rJitt5fcK#J»ft«>Sj!i*€:^i-. B 3 *> *>ttJtt9 
tto*Ktt**0ds, (B) (DflJinicfcoTS 

m\v>so% mm) 8^0x250 j/m z ^e> 

6 50 J/m 2 WI^Dt5. te*. *#*S/»Hi 
tt, 4 0-9 0 J/m a OBO«KOttt»+ett-Cfc 

[0 0 8 1] aTlJ:»3e*#t«i54Wt*r* 15%, 

(8 5 (NFc/Fc) 15) O&^Mtt&K 

[0082]@4lt 15% (ttPSF/It*/7* 
-h*B) *>-*<D!ft^mtt (^7x/-/UAF^y 

i/T*-hcote^5% «2 0%) tC*5V>-CJt«ft»» 

#1 5% (ififtHSd/sfivr*- h«flg) 0-^0 

^S^4a: , S?PJ^St-*5V^Tii^1-6 (>2 0%) ico 

tuX, ««Wtt«±l 90j/m z ^P>4 00 J/m 2 W 
[0 0 8 3] 19 5(1, ±J6Lfc6 F-^T*— hfc» 

*-h»fli*-fr*oK*«:^L-CV^5. @5I±, 
-erfc»HK<btt»KO**:T g J: o-C«» 

*tf6F-$^T*-hjMft£-e*5 

[0084] Si^ittaifc^t/tw^y^rTcu- h 
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*j*v**ir*fta©»irBtti*K»»* ca (o/i 

0 0) B*5,fctfA (6 0/4 0) B] £*Tf 6r*l0)f* 

^^^jftSSr^LTV^. f6Fj tfllUftU 
It, S*?*ii5»*oaWBi:*K100%«)6F- 

S*¥*4McKffl**fcfcNt5, M-i>5/T*-hfc8 

0 (as/as) 

[0085] nmms 

1 0 6 E-*7^^i^^^^/8Btt/@SS«)»S 

(MEK4>W7 5%&f£5 9 
8.4g) fc6F-^/T*-h^#!l^-IW (M 
EK4>07 5%8?K3 9 8.9 g) tW60/40 (S 
g/Sfi) 4 7 0.7 gOMEK^t5 

^fcfcJo-CMKLfc. +»tJlia*b^a, 1 3 2gmO 

^7x;^AF^!)^/v*y (l5fiS/fil:%) 
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B*K*T, 2 0 Oppm^^^yffi^y^V (MEK* 
O0.0 0 6%i§jS2 5.0gm) -Ottttlfc. «MB«« 

l/^14 0tt^4MMllt, MEKM» 
*LT«B«r "B&RT KlLfc. 
[0 0 8 6] /yyi/^OIKU aJBLTWRJi-fc 

fcicjio'CWttLfc. rn«>«>*3fi»«:»2 5o 

3 2 5t;t^3 0 0psiOjaE*T^*S2t*WWk 

[008 7] 

¥®«CTE(PPi/\:) 
TgHT TgJgU 



95(60/40)/5 E-MX 

9Q(60/40)/iO E-#7* 

85(60/40)/15 E-#5X 

8O(60/40)/20 Z-1f?X 

85(20/80)/15 E-ff5X 

85(60/40)/15 E-if7X 

85(80/20/15 E-ff^X 

85(40/60)/15 K-*f5X 

85C60/40)/15 K~ff5X 

I o o 8 8 ] ft i R«*^*^rattftWBo«aiHc 

V^5o t*»Lft*se>, E-#7X*£&tf£K-#7X<t 



3.5 
3*4 
14 
3.4 
3.4 
3.5 
3.5 
3.2 
3.2 



16 



13 6 

[0 0 8 9] 
1&2] 
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95(60/40)/5 

90(60/40)/10 

85(60/40)/15 

80(60/40)/20 

85(0/100)/15 

85(20/80)/15 

85(40/60)/15 

85(60/40)/15 

85(80/20)/15 



2 4mmmm&> i&*mcmio 



0.30 
0.30 
0.28 
0.28 
0.31 
0.57 
0.27 
0.10 
0.28 
0.50 



2.57 
0.55 
0.52 
0.53 
0. 58 
1.01 
0.56 
0.42 
0.53 
0.83 



[0 0 9 1] 
[^3] 



[00901 1211, ftSft^xjK^^WffifeiVfto 

8.8 



95(60/40)/5 
90C60/40)/10 
85(60/40)/15 
80(60/40)/20 
85(0/100)/15 
85(0/100)/15 
85<20/80)/15 
85(40/fi0)/15 
85(60/40)/15 
S5<80/20)/15 

[00 9 2]* itl itV XGouldftJSfcBI-f 5 9 0 

** jB*f>^fc*fl5»ffi«e*:*1-6 8 5 (6 0/4 
0) /l 5|i9 o° MSKft-Ci o.5^KA y* 

[oo93i*3it mmmistixfimmrm&mmo 
[oo94] mwmftmzWLx'&btiizm*. fr4 

McB8+6WBIHlS£3ft«tt, 3t^*->»I!go*n*li 
[0 0 9 5] StKM6 

3-^!)-p-7i-i/y3,4' t^i/y7i^uy 
rU7^/ur; K (PPODTA) « (T5*S KMBt-^ 

PPODTA^l 1 Ot:w»M£«ft«JF*Xlll*|SJ 



7.4 
8.4 
8.5** 
8.4 
9.4 
9.8 
9.3 
8.5 
4.8 
0.50 



10.0 
10.2 
11.3 
8.6 
8.4 
9.0 
10.2 
4.0 
0.83 



<o*J6«5tE***ifc«ffi«*«r. *MB«»<D8S*r 

[0 0 9 6] MfiS**&v*-0* ^imPSiUMLX 
1 4 0 < CT^l4^M^tT, MEKSK*l»*fC 
^o^(7Dl$rSt3t^bit ; eLT^2 5 0 , Cr-ft3 0 Ops 

6fcWC^Lfc ft t*Lfc«l«tt, 2.8 (IGH2 

UTX 1 4 ppn/^r-T g J£iL±-C- 7 ppm/lCTf&ofc. 
[0 0 9 7 1 Hfe#j7 
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}»eWtt#y'>r^U'-h«>*»8IEffi7-f^AS: % ME 

&) 0 g$r»-t"6 ('>L1*o) 

- *J 5/T*— h/6 F — S?S/T*— h 0> Jt# 4 0/60 

yf;UX-f/Wrtf- h (PGMEA) MEK^ 
PGMEA(0M«tnm4 : ltffc6J:5l- 
Ir-^ (tail) SKJ tbT^DUfCo ^cnU&fy} 10 

/c 0 f^o^LM, 6.7g©^7*;-MF* 
y^/U*^ (MEK^S 0%S#X£) *5j;lflfil0 0 

flUifca-hU BETfcWtLX (««»*ofc*) 
1 8 0 < CT*2^^btC2 2 Ot;-Cl**IBJflWfcU IRC 

[0 0 9 8] £JLL, «Sn«rffl«cHn Lfc#. #38$ 20 
14 £ b lCfc©»MWKfc J: o T r. ft fCSf r £ 

l^bft5«ftttWcfco"C, «E«Wrtffl«i 

8 0-3 2 SttMHKflS^t?*** 

v«T^*#*tf*S, ±B«ktt«fc 

2) jfil OOi^a— /v/m 2 J:0*:*v^5*nttS:*i- 30 
SHIPS 1 ^B«^«fk*n^ttJBo*K. 

3) »2.6-3'.0«>a«'*«:*1-*M*2tia«o 

4) j^J 1 8 0 — 3 2 0*CO#7*te#&***rt-5fti 
[0 0 9 9] 5) 1B4 3 0-5 OO^COttB-eWaEt- 

6) SMBVT*— has&o«36* • 

N = C-0-R~ [R' ] p-O-CsN 4C 

^IBI)S«E*fctt3S I «**'efc0 1 R' fi7y*»Sh 
*t % R*fcl±R' ^<HliH7yM$nt 

[0100] 7) Sfcofc^e/-*'— * cw*/^ 



8) y«**ift^ratt«**#*®«« • 

X-R- [R' ] n-X 

■e*9, R», 7y*Bfc**t-cv^6*»*fctt*h"Cv^ 

T?*>»K *fcttR' li^— fvK 

|f*K *LTR£fcl±R' 0'>ft<i:tlfill7y*B 
»Stb-CV^4rt*ttfftbi*. *LTnl*0-l 0 0-Cfc 

9) X#t Ko^r-WK T^A h*fctt^ 

[0101] 10) fccofiiiga;: 

X-R- CR' ) n-X 

-efco, Rtt> 7y»Wftft*fCv^-ctv^4<-ctJ:v^ 
BI)SMj*fctt3!F««!«-C*9,R' tt, 

0, £fcliR' lia^-fvK JA'tf^A'* ^/U/fc^/K 
**:7,< h\ XA>74 K*fctt«L-Ca>6**»€)»tf 
ft, ^LTR&fcttR' Oft<fctlBll7y*tlft 
Sttrv^ftttntfttbT, tttnttO-l OOtfc 
6) tr*r67y«^»^nBtt*^#fc»^**tfc» 

l l ) flWBttH* 5 > f^f^ ^ ^ jK± WMHS 

1 2) «n^iefls*K©««*(^i"*^***^ 

[0 10 2] 13) »B^T*-M54,4' - 

14) «E'>T*-h^, '>4<it>iaa<07y* 

1 5) ^ia»^»^ , >/£< ti> mmw*ft#yy* 

NsC-O-R- [R' 1 n-0-C = N 

RttJBH»K*fctt***«"C?*)9. R' ttHi)^ 
IfcSfc^WIIS-CfcS^tfcttR' li^-r/K *A 

K, ^^y^ K*fctt* 
t"e*>S«**b»tt*t. ^rLXnliO-l Ot'ifoi) * 

0 «o*ft;tt»JI. 
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[0 10 3] 16) mEft^»o«riB^r*-b«» 

4 o fc* y £ OiE^ / t~ * fettle C t U < 
1 5 KEttORffctt* Jt. 

1 7) WE->r*-hJB^*AS6F^yvr*-h 

1 9) vr*-ha^*^>7^*fc'>r*— 

ft-&*Ofi7 0%^3 0%O«H'C*FfiU #7sr|ft 

2 0) y3Hb'>T*- hdMM 1 

[0 104] 2 1) |&6O%0>6F$*$'T*— K 4 

£2 0 OppmO^^y&^ytfy. lOOppmO^"^^ 
VKffift, IphrOf *7:n/-/UAF:fc<fctf2phrO/ 

■T*«r*i 7fcEtt<&«fl:tt*«t. 

2 2) IWB#y^T^W-h#, 4.4' - 

t/4,4' - (1,3-7*^^^^^^^^^ 

fca«£*rt>&4jfc**i5tt* 1 fcE«0>«ffcte*Jt. 
2 3) ttEJftiTatt***^*^ (ry-i^x^-r 

2 4 ) fflESBk^iatt*^*^ / f-^^^r h ^*5<t 

sffi* i u:E**>flMfctt*R. 
2 5 ) «rEJR Rraitt**** 5 ** <Hi3o «co# 

[oio5] 26) attEJ»*rfflttfi£*a s ft 1 6 o*c 

-2 2 0tO^7^l5»fia[«:tt6ffl*l ICE*«« « 

ft***. 

2 7) ffJE#y (7U-^^f/H 
A4S^«r*frt"61WI2 5 KEtt^RffcttWlt. 

2 8) IftE^y (7!l-^^-f/U) 

feft#1-5(»*2 5lcE«W«ft:tt<Ml. 
2 9) iftEtfy (7!)-l/^-T^) 
-/UAFtf y */l/*y-C*> 6*1*2 5KE««>BHfctt4h 

Ho 5 



3 0) SlE^y (7U-^^f^) i J ^7x/ 
-/W A F # y *-fvl"$r h ^T'&SiffiJS 2 5 fcEtt*>fli 

[0 10 6] 3 1) ffJEtfy (7!l-uyx-f;v) 

So 

32) (HE^«s**WE*y (ry-i/y*-^) 

<D*«£BjMt5flPi3 i icE«c<0Wfctt#«. 

3 3) flftEEJ£ttir«BSA*^r*-h, ^tf*^ * 

K5tuJl3 l fcE*s>«<fctt»R. 

3 4) «iEStt**«* s t Ko*t//K T 

*^yat*>5dtS3 3 icE<s«>afttt*K. 
35) HtiE^y (ry-^-r/w) ^2,500 

-30.000 C!>¥J9#*f:©«Bfl^£* 
Jg2 3icE^^So 
[0 10 7] 3 6) BWB^ftjM&l 0,0 0 0-1 
8 , 0 0 0<^®ia^(-*>5tft«3 5 (CE«»»K. 
3 7) ME»*»*2.5 0 0'-1 3,0 0 0<O®iiafi 
ld*)5«S«3 5tdE«W«K. 
3 8 ) ME» «rBS*#^» 5 %- 5 0 %mfi/fil: 
fe y h oKH-C«Ffti-<5W* 2 3 ^Ett«)afctt« 

Mo 

3 9 ) WEftRHMtetttfft 1 0 %- 3 0 %mfi:/S 

fey h^BTM^tSlt^ 3 8 |cEtt^«fctt 

4 0 ) ttEJft^anta^*** 1 5 "fcsa/fifi^- 

iry ho©fflr*#&-f £iltPS3 9 icE««>«fl:tt»K- 

[0108] 41) nEft^raa**** 5 %~ 5 0 

%Sfi/fifi'*— fc^ Y<n$m~e#&tZ>i$\i&Z 9 ME 

42)' wE»T5raitt**** 5 » 1 0 %^ 3 0 %«*/ 

4 3 ) fflESft pT2MiS£*& s *& 1 5 %£i:/£i:^- 
irv KOj6BB-e«FeEi"SM*4 2 U:E«W>«fctt*«. 
4 4 ) WEJR^rattK^W^ft 5 5 0 

t: y b *>t&is-c#fc-*" s*i* 3 o tiatoBfttt 

, 4 5) WESR pT»*fi^»* s tt 1 0 3 0 

[0109] 46) «rE!»^ffitt*£#* s fi 1 5 

4 7) (HE5/T*-bR^»* s ft3 5-5 0lft%O 

aft%oft-efffe+6«r«i 8 i-E«w«{ttt*K- 

4 8) »EVT*-H**** S W9 5-5 0lt%W 
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4 9) ffiEVT*- b^W*9 5-5 omfi%C9 

5 o) mnavr*- Mi&ft^fi7o-9 ofi»%<o 
■ro#«U »et-c«rEJR^raitti;^#*sftio-3 
o i:ft%offe#a-r stt* 1 8 icEttowfcttfeR. 

[0 110] 5 1) ttEvr*-MI&»AS»7 0- 

9 0fift%Ofc-C#£U »£LT*JE»*r»ttfi£# 
3&«fi i o - 3 o S*%®firc#fc-f 1 9 (CE©<7) 10 

5 2) fl&EVT*— Hft#W5fi7 0-9 011%^ 

a-c#fc u u-cs»E»^raitta:^#* 5 ft 10-3 

0 MWoa^fiFfcl"**^ 0 tcE«^>aft»»K. 

5 3 ) HEW*- h 8 5 Sm%Wfi-C# 

feu »«?L"c*EJ»^raitt*«-*A J «n 5fifi%<z>fi 
5 4) ttEt/r*- hU^mms 5it%rot-eff 

«EU »*LX«IE*^rlHt«*»^ttl 5lt%Ot 
■CSfcrsM* l 9 ItEttttBHfcttMt. 20 
5 5) WES/T*- hfi£»*S»8 5**%«)*-C# 

■C«Fftf 5t9« 2 0 fcEtt<0«<M±tt«. 
[0 111] 5 6) ae***, fcT:wwf 5 h\ ^> 

5 7) i^v/, ^y/^n/f 

i-*«t*i 5(cEtt«)afttt*R. 

5 9) #JJll OfcB*^«TEflHfctt*»fc£SSiifc 

»<MM»e>*9*i2 0 ot-32 s'Ccoias^ia^'c^ 

6 0) fllr* 1 5 |JiE*«>1IWBiHbtt*lt*r*ft*Hfc 

[ 0 1 1 2 ] 6 1 ) »* 1 6 lcE«o«lEWbit*lt 
fca»*ftfc&{fc^fefc9»2 0 0*0-3 2 Steffi. 

6 2) t(r*5 8 lcE*ofiftEWbtt*K«:$**ix^ 

»ft*t**f>fto*sj2 oot-32 5t:oiaaefflrt"C!R 

6 3) »ES*fl:tt^#9^IIMfcT?*>6(»*5 9lCE« 
6 4) «(E^7^«»ASE-^7X8|-CfeSlWJS6 3 5( 



6 5) fiHE*7^»«* $ K-*7XM"C*)6M*6 3 

lcE«W>7 9 

6 6) «rE^7^«ft* 5 S-^9^K-Cfc6M«6 3 
6 7) «SE^7^«^ s D-^7^»T*>5fla3l6 3 

ice*©:/ » 71^. 

6 8) fre»fctt#?itr? S KWt^y h-Cfc*tt 
il5 9icE©OT'y^U'^o 

6 9) ffiE t ftQ&&R&tf 9 Thyy 
0^yKfc5IW5 9 t^E^cO"/ y ^ 1/ ^ 0 

[0 113] 7 0) WEMWri«l««*fctt-*rt« 

mmmvh z «j« 5 9 ice^o:/ 

7 1 ) ^E^bW 5 ^7^^*C'fe5^JS6 0 [CE® 
7 2) flftE^7^l»«* J E-3tf7^»"C*5m*7 1 

icE«o^y^^^. 

7 3) fl9E^7^ltt»* s K-^9^»^«>«9i*7 1 
lcE**>:/y?W. 

7 4) ffirE^7^»«* J S-*7^»"C*Sfili*7 1 
7 5) «TE*9^»** $ D-*7^»-C*>5«l*7 1 

icEic^y^w^ 

7 6) *B!«WW*r9 5 KIHI-* ? h~ehz>ffi 
7 7) ttE»W*fi*yf h77/utpxf 
[0114] 78) (WE»fl*t* J H«*fctt-*^« 

*aat-cfe 6 0 icE^^>^ y ^ ^ 

7 9) «iE8^##7 6 1 ke* 
(o^y^u-^o 

8 0) ^E^7^^W S E-^7^K-Cfc5^3l7 9 
[CE^^y^W^o 

8 1) (WB*9^«»*K-jy9^«-C*6»*7 9 

8 2) WE^9^«*35 s S-*7^»-e«>5«r*7 9 
ME*©^^^. 

8 3) WE^7^«** $ D-^7X«-Cfe6«f*7 9 

8 4) SliEaftW^aT7^ K«»^y h-cfeSffi 
«6 HCE«^9^^^. 

8 5) MEaftW^f&7Ky^hy7/^n^wv 

hT*fc*StPl6 llcE*Sc^^y ^W-^o 
[0115] 86) TOE*fl** 5 *K*fctt-#fl* 
*«*^**«l*6 llcEtt^yru-^. 
8 7) fflE»-(btt-3» s *7^«*-C*>5ma6 2ICE« 

8 8) fflE^7^»»3S s E-^7^»-C*>6«ia8 7 

i 8 9) fflW7^W 5 K-^7XK"Cfc5W8 7 
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9 0) WE^7^«** s S-^^»t?*>5«J*8 7 
9 1) m&#7Xt&to&0-tf7XmV&Z>f$l#8.7 

9 2 ) 8fjffi&fcttas*$7 7 S K««^ * h -c*> a «r 
*6 2icE©co:/y 

9 3 ) msmattmiMf v^b??****?^ 

94) immm&m®tti*-%fofc%t^?&z « 

[0 116] 9 5) mI^5 9(C|a®^yy7Ui/^^ 

9 6) MS 6 otciatt^yyu^*^tfffi»oftir 

9 7) Ml* 6 lfcEttttr/yyi^&^tHIftoft* 

9 8) ««62 ice®?):/ y ^ u 

99) Mffl6 3KEft0^9^i'4 r *£4K flftE^y 20 

10 0) MJ86 8^»«<z)'/y7u^«:«'^ &^y 
^^#»3. 1^3.4<DR«**3j:t5tt4-l 0*>JR 

[0 1171 101) mJ3i6 9 ice® or y /i^y^ 
4*, 9 *fv9Wh 2.3-2.5 oR«**r*rf 

10 2) M70 icE^O 7 y ~f ^ / «r*tf«ftO» 

10 3) «W7 HClBttO^y^l^/fe^tfttft^ft 

10 4) M7 6lCfS^oyy .^l^fc^MSftiOS! 

10 5) flW7 7«cE«o>ry 7u^Sr&tf«Ro» 

10 6) HfpS7 9tcE<g<D:/y ru^«r*triiRo« 

107) Mm 8 4 ice&o 7 y r u ^t^tr 

10 8) ffi « 8 5 icEfcO;/ £^triS&co& 

109) sjig8 7^Ee<o^yyu^^tftt»osg 

[0 118] 110) M«9 2lc|B®(07yyu^Sr 

111) «l*9 3lc:Ett^y^^^*^tf«*w« 

112) wmtttt^t^r-fsafi^t^ufw 1 o ice 



1 1 3) MEWtttttt^tf&K-efcaffifli 1 2 ice 

114) IttE&fttffiL = flL '< 
ft, ^^rv, ^y^f^fcjtf 

113 lcEtt*>»£*„ 

115) me««ttik^tft*i**6n4[i 1 2 ice 

.0 116) *«i«fi[^S:*rr5»^**l-tt*l 5ICE 

[0 119] 117) «tE*«*tt** s &*"C*>*ffi 
* l 1 6 l:|E«oj|^ e 

118) ffiE£K*'ffi, ~**vK '< 
ft* Sft« *ls?*7-^s ^y^xV^Jltf 

1 1 7 (CE^CO^^Jo 

119) ^E^m^T-^^^-Cfe^^ 1 ! 1 1 6 ICE 
1 2 0) Wtttttt^ fc^i-5fi^»+«-«i* 1 6 ICE 

12 1) MEWtttt^tf&R-CfcSffi* l 2 0 ICE 

12 2) ffiE&fttfftL = **/K IB. * 
95?* A, ft* 3E», ^WV, 

1 2 1 icEitoMMfe. 

30 [0120]123) MEWatt&W&S^fcSffi 
Jfil 2 OfcEtt0>R£*. 

12 4) WfBM***1"3»**+fc*W 5 9 

12 5) ilEili^^^Itfc^il 3 ! 1 2 4 ICE 
12 6) ffiE&H* s ti* =y*vK «L &* '< 

yW&, ft, s& ^^r^ ^y y^v^cta 

40 12 5 lcEft£>i&&&o 

12 7) W«tttt : ? 1 «:*+<5a^* l l , «-B9a6 3 ICE 

12 8) ffiEWttft^&K"?* 2)^*1 127 ICE 

1 29) mcajwm, -s/^/k «u 

ft, e» % ^v^^t-v, ^!iyf^«t^ 

1 2 8 cci^im. 

50 [0 12 1] 13 0) **ttft**tf1-68£* l Hw 
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* ami-* r t ^ FT«B4a^« 0 

13 1) WKaLfBttttW&JR-CfcSM* 1 3 0 ICE 
©<oB#4fc. 

13 2) ttE&fltfft = **/K ®> A. 6 A, /< 
1 3 1 l£E«<BB£«Jo 

13 3) HMEcSHttt^*:*-*-****!*^** i 0 Id 
13 4) S9E»eWtt3e^!&s»ftr ^ ~ * a N aft 

[0 12 2] 13 5) Jftfi*tttt^**+6««** 
MHMl 5^E«o«fttt4fc1t«rfrtr«e»***tt» 

13 6) ffiE^Wtttt^SfcT * 5 =• jr A , aft 

r^s^**. lift***, ft<fc£tt, ^nvKfe 20 

13 7) JRCSHtlt^tffi-SR^IfcfJ-W*! 6 Id 
13 8) JftEftfiWtttt^^^flsT/u * =. * a, aft 

t/u^*-^ aft***, «ft;E«a, ^tt^Kte 
a«»tt. 

13 9) «^Wtttt^fe«ri-5ft^**l-tft«5 9 Id w 

[0123] 140) taEJRCWtttt^^iWkr^? 
aftTA^ = *A, »fc*** % RflsMtt. ^ 

3 9 l£E«E>B3*o 

14 1) }ReWtttt^«:#1-5»«*+lcaft*6 3 tc 

14 2) awaJftfiWttffiWiWbr * ^ - * a, aft 40 
t/u^^^a, aft**Ui> &ft&©> WnyK*i 

■fctfi' y # J: 0 fe5«A»fe»tfft5*M 14 1 KfEfcCT) 
14 3) jaCWtttft^SrSI-SK^**^* 701: 

14 4) MEJRfiWtttt* * s IMfcr ^ 5 = * * s aft 

ta^^a. aft*?3f> SKtsft* v& 
Bfi«. so 



[0 12 4] 14 5) fa2 5-fa6 5ft«°/o£>*2# 
7*#£fcli^y#J$£*fU *ME«>*M»5#i^2 
5(iW(8HrtoaS[SS:*1-5. Bftfctltflffll OfcE 

14 6) »2 5~«fil6 5tm%<D*&#7X&& : fi 
U frttEO**%5ja^2 5jaC0j5fflrt«)ii[S«r*r-f 

14 7) fa2 5-fa6 5fta%W+^Xf7^**fc(i 
5/y*«*:*U «-WEo«* s «5|i-2 5/iO«0Brt 

(oa^^w-rs, a^^iwssjsi 6 \z.^M<omt^m 

14 8) fa2 5-fa6 5fl^°/ 0 O*£#7;*3$£/ct± 
5/ 9 U *WE03** S » 5 /i - 2 5#i0>ttBrt 

<Dm®z&i'z>s a^«+«cs»«5ojcE««>afttt* 

14 9) fa 2 5^6 5ft:a%^^7^tfi 
S/y#*frWU £ME<&##» 5 /i - 2 5 * 0>ttBrt 

oKSStfrt-s* a^4**J-str«5 9jcEtto>ry^u 

15 0) fa2 5-fa6 5#mo*£#7*#*fctt 
.5/y#«Sr<iU #«rE(0«*5jfi 5 a - 2 5 m ©«Brt 
<7>i£^£*rf3s B£«5*fcffi«6 3|CEtt0^y^U 
^*r«rB£«. 

[0 12 5] 15 1) fa2 5-fa6 $tm%<0*&# 
5n«)|SHrt«)Ka*r*"*"5* a^**ttt*6 8tE 

«©^y^u^**tra*4fc. 

15 2) ^2 5 -IB 6 5««%«>*fi#?***fctt 

^ y U #»E©*#» 5 n - 2 5 n <Dimft 

153) 2 0-7 ofi*%os/y ^ust^srw-rsa 
^»*«c«r*i o tE*o«flstt*»fe*tf ba*. 

15 4) fa 2 0-7 0li%O*/9 *tt^*T#i"6B 

£**W>ffll 5 |cE«o«fctt**«:*tfB#fc 
155) fa 2 0 - 7 0 tt%<0*/ y rtSW-SrW+SB 
<fr«fe«f>fctt*l 6 (cEtt^Wfctt*K«:^tfB^». 

[0 12 6] 15 6) fi2 0-7 0ii%^D*e 
^tW+SB'&fc^lwflftflS 8 fcE«<08Mbtt»fl«:£ 

1 5 7) fa 2 0-7 0fift%O^y ^SrW+SB^M* 

^tcBftjg 5 9 (ciascoy y 7W«rStfB£». 

1 5 8) fa2 0-7 0ltt%W->!/*«:*t5a&ft 

^(CBfjise 3(cEeoyyyu^^tfB^, 

15 9) fa2 0-7 0SS%^y **r*1"6B*» 
^(cmf3l6 SKiEfto^y^^^t^tfB**, 
i 6 o) fa2 o-7 otttta^y***? 
^ICHtime 9icEtto^yru^«:*tfa#». 
[0127] 161) fa2 0-7 osa%^'>y^^ 



43 



(23) 
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1 6 2) Ifettfc U"C#«&HflS«*«:**-f5(»*l 

16 3) gfrsa^a&JS^fettii^^^v, ="</u 

« 1 6 2 lcEtt<&BHktt»K. 

16 4) ne^tt^Hfb^MiMtt^. WI8 l 0 Ottfc 

OVvCfc**£*Mt©MMfcL"C, 5 0-3 0 0ppni 

©ttK-cffftl-S^^^R^^^-cfcSW^i 6 3 

16 5) me^AMft^MK^K 5 0 - 2 5 0 pp 

2 lCE«0^<fctt$>Ko 

16 6) «nem^mb^«MMC^ft s o - 2 5 0 PP 

ffiJgl 2fcEtt^ISHfcttttR. 
[0 12 8] 16 7) ffin&«ttftMft««Mtt^K5 
0-300 ppmOgS-C^&i" 6t7f ^ttiR^fe 6 ffiJ 
*l 2lcE«<0«flstt»ll. 

16 8) 6SiEW«^Rfk^*!S* s jKi 5 0 - 3 0 0 pp 
■©8«t#4t5t7fyi3/</Uh'C*>6t(iai 2 

16 9) AfrKftUK*' * ^A^fvUr h y *5 <t *SHb 
tt«<o«rffis/T4- McS«rc#5«PS 1 6 4 «£Ett*> 

170) SftKttKdM^^f 1 /^ h y&±u*mt 

17 1) ME*K#> ****** h J:tW5«ft 

17 2) MnEttKtf * ****** h KMMfc 
ttHB^WIB^T*- Mc»#rt?#S*nli 6 7KE«cO 

17 3) ittEtt&aM ****** h x*jJ:tJ*i!fl2 
tttttfXWES'T*- h fc*#"C* 8 lcE©<£> 

[0 12 9] 17 4) iStt*»*r*#-#-6*K«r*# 

-rasa* i e 2 [c%m<Dffltm!Wo 

175) ffiEftfeKtfffi 1 - 6 phr^HtflWE-*-* tr 

* 7 * y -yu A fc*trtt* l 7 4 icE&o^fk&fejff. 
17 6) ffiE/**7*/~*ri s ifcJl <-6phrtf>i£[a 
T-fffti-6tf^7^/-/WA^^tfBUJSl 7 4(CE$c<0 

■ftttttflt. 

17 7) tffE2.2' -fcT* (4- t KoWxs 
/P) ^N^r^7yU^-o7 P o/^>'^l-'4phrC0®HT'# 
ft+5tr^7 3i/-/UA*:*tf«f*l 7 4 KE«0>l«*{fc 

17 8) ffiEMKA* / A*tr h >*5 £ WfeflHIS 



17 9) ffiBttlXds / fvw**** h J: tf*8Hfc . 

[ o i 3 o J 18 0) flrEftHflM 5 * ****** V y 
(cEtt^WtttfcK. 

18 1) iftJl9 5KE«<0'>ft< fcfc 1 

18 2) Bti^9 6lcE®co / >^< ift<£>g[Jf&£ 
18 3) ffip£9 7fcE«W>'>ft< £t> ltt«>a»«i 

18 4) «W9 8lcE««*4< ti> l&nmm&t 
ft ft < 1 1> iS^>e»tt^JB^S®fi^b 
[0 13 1] 18 5) ttE9 9KEtt<0*fc< fcfcl 

5fcfctc*::tc*S££ftfoJ/ft< £ 1 i*<0fi3HS&* 
18 6) hu« 1 0 0 lcfE«<*>'>ft < h 1 1 tSc^ffll^ 

18 7) o l lcE«<*>'>ft< t itt«>«B« 

<bft£lH]&«o 

18 8) 119*1 0 2U:E*<0*fc< t ^> l 

40 f)^6®Kteo 

l 8 9) AHJSi 0 3l:Effi^M< i:fcltfc<o«[g« 

[0 13 2] 19 0) SfJSl 0 4(CE®(^ , >^< t i> 
1 9 1) #1*1 0 5l:fat^<tt)lttwiMi: 
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19 2) 0 6tcE*0)/>fc< fc t> ltt^SllitS 

b ft SHIMS. 

19 3) 6d« i o 7 ^Ett<o / >4< fc t> l#c<offlSfi 

£fctt***tfc'>4< i fc i JSofi#tt&K<&8fflfi*» 
bttSHKC. 10 
19 4) ' 0 8^Ett(D^ft<fct>itfc<o8!H*E 

1 9 5) mm o 9tcE«wv>fc< tbi&<ommm 

[0 13 3] 19 6) ffot%l lO\C&($ l <D'J?fj:<kh 

19 7) MfS l l l MMW>*tt< £ 1 ft^&Jf « 
b*6®*8«. 

19 8) «»<D«*>bfc!K *W*4<kt>l*#*» 

19 9) JWEOlBW>Jte<kt,HI^W*l 5fcE« 
ft>bfe*toA. 

[0 13 4] 2 0 0) ^<0JB<0**KiMJBa J ffi 
2 0 1) iltjEtf>Ji<Z)'>/j: < * fc l HjJSW* 5 8 £Ett 

a»b4**&. 

2 0 2) H9E«)Ba5 ia*fctt-t*tK±^ott* 
ii**vfcW«tt4l«/^-^fc**+««*l 9 8 UlE 

2 0 3) fiutaolco i H*fctt*ftKJhfl***>(|iK:Ji 

atnfewmttAK^^-^*:**-*'***! 9 9 ice 

2 0 4) ^I£^l<7) 1 S*fcttttUttJt36S*0«1'(Cffi 



46 

205) «iE^Jf^iH*fci**fttt±a s *#iMcs 

[0 13 5] 2 0 6) 5 h\ «3ttt^y^^ 

2 0 7) *y* 5 K> tfjfctt#y>f 5 h\ a**?/, 
9*7? x*5 J: WBJfcttVT* - F »K €> * 

208) ^y-r^ h\ «jfctt*y^5 h\ ^**->, 

* fc ttUft o T fc J: v «fto jftWBtt* fc ftAff flstta 

■ A»b45*J*2 0 0U:E«t*>»fi. 

2 0 9) tfVJ^ h\ **tt*y-f 5 h\ 

tfciaftotwif w«» «raitt * fc (*&a<b£<a 
[0136] 210) mmmttwzmk'&w-mtz 

te«!*0ISJI±l-®*S*^ ^p R p#itfjE<o&a{fcte#^ 
©W«9i«Ms]KJi b "C # T v % 5 #1 ^p°p 0 

211) mmtmtwzmm^mitztitimmzfi 

2 1 2) »Kffctt#»*afta¥Bfc*ixfc*iBS:* 
-T5R«i«:S«+*fe**c, 1 6 i-EttwSR«fc 

^p p p^^E^^a{k^tt^ict>k^5 

©ss^ *»6> -c # t v ^ &m p p po 

213) jRaftttws^a^^flDibsnfcSBSrS 

±ic*#sn, •&^»E»«afttt*t» | i a iwt>k-t5 
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[0137] 214) «re)iMRftttitft«ra{b%i^ 

S tt 5 £A « p°p £ ^ H + 5 *■ fe 

2 15) ttE«HK{ktt*t»fc«flS»l-«l-*»WB*r 

2 16) «EIRR4k*»»*Kfca^^-*««B* 
&{JW-afcfcfc: % M*i 6 icEttolttEHfbttMlttftt 

217) «ME^fctt*mftmba^«-ftRWi«r 

ftftl-Sfcfcfc* Sf|JS5 8Jj:E«twWE«fbtt»K36 J » 

2 18) ffiEKMftttttft^. «ra*Mfctt*m*r« 
{b«¥ffi{k^n^®$r^-r^^m®^^-r^mi I S2 20 

1 4 tcE^o^ifeo 

2 19) WEfft«fcttW»*K SftEJR«fttt*t»*a 

1 5 U:Ett0>#ft. 

2 2 0) ttE««fctt»»#. f»E**fctt*m*« 

1 6 fc:E*w#ft, 

[0138] 221) MEIHIfttt*t»aP, rSE^S! 

#1" 5 MPS 2 1 7 KE*<D#ife. 30 

2 2 2) 8flt»tt*fc*±t8i»*^€>** 1 0 fcE<ft*> 
*WB«fctt««d«S#«c % #E«Wfttt«-»«r«ft;«^ 

2 2 3) MEfMflsttttft*. S&EfcWfctetmfcW 
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ftaspfl5ft**tfc*Bfe*+6RWi«r*x.6W*2 2 
2 CEfio^fc 

2 2 4) *BE***fctt*»ft*^W*l 5lciE©^ 
«EWfcttW^«W^ ttE««fttttm«:«<b*^ 
-4R«i«:#*.6rt^b*6*l*aSrfP«1-5* 

fee 

2 2 5) BWBl!Wfttt»»*^ ME««fttt*W*fra 
ft«sPiBftS**tfc«K«:#1-*R«B«:***W*2 2 
4 lcE«£*>;fr?fe 0 

2 2 6) S«8R*fcttS»»*>b#J* 1 6 (cE®co 
»EWbttM3J«flc|c % ffiEfR«ft:tttm«:«{btt« 

-ftRmit^itSwfc^bfts^RttatfW-* - ** 

[0139] 2 27) MEflMfttttmtf, WE«« 
fctt#ft*:B!{ka¥iB(k*ixfc*a«rfr*"SR«i*^ 

2 2 8) *K»jK*fctt«»»d»&W*5 8 fcEtt«> 
ffiE«{fctt»fI* s S(tt^ «JEf»KftttW»*:a<k«* 

ft, 

229) mwsm\mmmK mmmmtm®*® 

fc«¥ffiibSixfc*B*:*-r6R«B«:4iS*ra2 2 

8 (CE^cO^fe 

[® i ] «»»«is*>ttB. 

[d 5] 5/T*-b»*4* I t , «>^7*-F«>l«atr* 
x. 5 r t (Dti&W&mften T g ic*5 <fc 1*11** «r^+ ^ 

77 fl 

[0 6] *j8««>aflt#y^T5cu--h«>«aHBtt^fc 
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